Objective: To evaluate the efficacy and clinical outcome of hypofractionated stereotactic radiotherapy (HSRT) in non-small-cell lung cancer (NSCLC) cancer patients with orbital metastasis.
Introduction
The incidence of primary tumors that metastatisize to the orbit is approximately 7% [1] . The most common malignant primary tumors in adults metastasizing to the orbital are breast cancer (42%), lung (11%), unknown primary (11%), prostate (8.3%), melanoma (5.2%), gastro-intestinal tract (4.4%) and kidney cancer (3.2%). Orbital metastases spread hematogenously, as there are no significant lymphatics in the orbit [2, 3] . The median survival after diagnosis of orbital metastasis has been reported to be approximately 9 months. In 19% of the cases, there is no history of cancer when the patient presents ophthalmic symptoms. Unilateral ptosis due to orbital metastases is rarely the first sign of lung cancer.
Due to improvements in radiation oncology techniques, systemic therapy and oncologic management, patients suffering from metastatic cancer may live longer [4, 5] .
Case Report
On September 2012, a 61-year-old man was admitted to the hospital referring right ptosis. He also referred dry hacking cough for the past 2 months. He had no weight loss, nausea or vomiting. His medical history was unremarkable and no previous cardiac or pulmonary events were reported. The patient underwent physical examination showing unilateral ptosis in the right eye and a normal left eye. The patient visual acuity was good. The total body CT scan showed a solid mass along the posterior lateral orbital wall, invading the bone wall measuring 2.5 x 1.7 cm, an irregularly shaped pulmonary mass measuring 5.7 x 2.3 cm in the apical and posterior section of the right superior lobe, with connection to the pleura with right paratracheal and Barety's space lymph nodes involvement. The CT scan showed an oval mass with regular margins, greater than 5 mm in diameter, in the lateral arch of the right seventh rib. The bone scan confirmed the metastatic lesion of the right seventh rib. The 18F-FDG PET/CT images showed high uptake in the in the apical and posterior section of the right superior lobe (SUV max 13), paratracheal and Barety's space lymph nodes (SUV max 7), the posterior lateral orbital wall (SUV max 12) and the 5th lumbar vertebra (SUV max 3.6). Fiber optic bronchoscopy with transbronchial biopsy was performed. The needle biopsy showed adenocarcinoma with acinar growth pattern. The patient underwent ultrasound-guided fine needle aspiration biopsy of the orbital lesion that revealed metastatic adenocarcinoma of the lung. After the diagnosis of metastatic lung cancer on October 2012 HSRT was performed for the orbital metastasis. Stereotactic treatment was performed using a five noncoplanar converging arcs technique. The patient was immobilized using a tight thermoplastic stereotactic head mask. The immobilization system includes a mouthpiece and a patient-specific dental mold with the patient's upper palate impression and solid vacuum bonding with the hard palate. The patient was supine on the treatment table while the gantry moved through a given arc. Irradiation was performed with 6-MV photons from a linear accelerator using a stereotactic based system (Figure 1 ).
The prescribed dose at the isocenter was 24 Gy in three fractions per week (800 cGy per fraction). The location of organ at risks (OAR) significantly influences the treatment planning process and the prescribed dose. Dose volume parameters of each OAR (the minimal and maximal doses) were determined; details are shown in Table 1 [6] .
Three days after HSRT the patient received chemotherapy with cisplatin (60 mg/m 2 ) and pemetrexed (500 mg/m2) on day 1 every 21 days for 4 cycles. Pemetrexed (500 mg/m 2 ) was continued as maintenance therapy every 21 days on day 1. After completion of the second cycle and approximately 60 days after HSRT the total body CT scan showed a response of approximately 50% of the orbital lesion, measuring 1.1 x 1 cm and also reduction of the lung tumour lesion and lymph node metastases. No toxicity was reported after treatment and the patient compliance was very high. The patient showed improvement of ptosis. A second total body CT scan, performed at the completion of the fourth cycle of platinum-based chemotherapy, showed a further reduction of the orbital metastasis, measuring 0.8 x 0,7 cm and further reduction of the lung tumour. The 18F-FDG PET/CT performed approximately four months after HSRT did not show any significant metabolic activity in the orbital lesion and a significant reduction in size and metabolic activity of the lung tumor (Figure 2) . Finally, the total body CT scan performed at six months from the HSRT showed complete response of the orbit. It revealed stable actinic outcomes at the posterior lateral orbital wall, with an osteolytic area of 8 mm with no sign of compressive effects on the surrounding anatomical structures (Figure 3) .
Stable orbital disease remains one year after the end of treatment but there was a desease progression in lung, right adrenal gland and bone metastases. No late adverse events were reported. After eleven months of treatment mean visual acuity remained identical. The patient remains in good health conditions at eleven month from HSRT treatment. 
Discussion
We present a single case of hypofractionated stereotactic radiotherapy (HSRT) delivered through a micro multi-leaf collimator linear accelerator on an orbital metastasis for a patient with metastatic non-small-cell lung cancer.
Most ocular metastases are asymptomatic and this may also explain the low incidence observed. Ocular symptoms could be an early event of metastasis from another site [7, 8] . In our patient, ocular symptoms were probably due to the compression of the elevator and superior tarsal muscles.
This study presents a promising treatment option of orbital metastases with hypofractionated stereotactic radiotherapy. Tumor stabilization or decrease in size could be achieved in 87% of the lesions treated. This result is encouraging, especially regarding that stereotactic radiotherapy was the therapy of last resort, considering the high percentage of failed chemotherapy or conventional radiotherapy as well as the lacking access to surgical intervention.
Available treatment options of orbital metastasis are external beam radiotherapy, newer techniques like radiosurgery, stereotactic radiotherapy, and as well surgical resection [9] . In this case the chemotherapy alone is not a recommended treatment [10] . Metastatic peripherals lesions, such as those of the orbit are not, in fact, controlled in a satisfactory manner. No conclusion can be drawn from a single experience but we also underline that, due to limited number of cases reported in the literature it is difficult to choose the best therapeutic option.
Nevertheless, our preliminary results appear to be very promising, considering the lack of other therapeutic options in this challenging case. Stereotactic radiotherapy was shown to be able to diminish intraorbital metastases originating from different primary tumors [11, 12] .
Aware of the fact that conclusions can not be drawn from a single experience, in agreement with other studies in the literature, we propose the HSRT as therapeutic alternative to consider, among other options in the management of selected patient with orbital metastases. HSRT ensures a good control of the lesion and symptoms without increased side effects. The excellent therapeutic result, in the case we present, may also be due to the short time between the end of radiotherapy and the start of chemotherapy.
Further studies should be initiated in order to compare the outcome of single fraction versus multisession radiotherapy and radiosurgery.
Conclusion
In conclusion, when an orbital lesion is discovered, the differential diagnosis should include secondary metastases due to malignant tumors originated from distal organs [13] . This case highlights that orbital metastases can represent the first manifestation of metastatic lung cancer [14] .
We propose HSRT as therapeutic alternative to consider, among other options in the management of selected patient with orbital metastases aware of the fact that further studies are needed to confirm this.
Consent
The patient has given his informed consent for the case report to be published.
